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[Title of the Invention] DEVICE AND METHOD FOR ASSEMBLING
LIQUID CRYSTAL DISP.LAY PANEL

[Abstract]

- [Object] To provide a device and method for assembling a
liquid crystal display panel with which a uniform display is
obtained without generating irregular color in a liquid
crystal display part.

[Solving Means] The assembling device is equipped with a
pair of chucks 3, 3' holding at least opposite sides of a
glass substrate 1 on which liquid crystal is dropped and a
glass substrate 2 facing the glass sﬁbstrate 1, and a pair
of spacers 4, 4' holding the two glass substrates 1, 2
keeping a gap in vacuum. Out of pairs of chucks 3, 3' and
spacers 4, 4', the chuck 3 %nd the spacer 4 are disengaged
and then the two glass substrates 1, 2 are again held by the
chuck 3. Subsequently, the other chuck 3' and spacer 4' are
disehgaged and then the two glass substrates 1, 2 are again
held by the other chuck 3' to dispose the two glass
substrates 1, 2 at a combining position. Subsequently the

two glass substrates 1, 2 are stuck to each other.

[Claims]
[Claim 1] A device for assembling a liquid crystal

display panel, comprising a pair of chucks holding at least
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opposite sides of a first glass substrate on which liquid
crystal is dropped and a second glass substrate facing the
first glass substrate, and a pair of spacers holding the
first and second glass substrates keeping a gap in vacuum,
wherein, out of pairs of chucks and spacers, one chuck and
one spacer are disengaged and then the first and second
glass substrates are again held by one chuck,.and the other
chuck and the other spacer are disengaged and then the first
and second glass substrates are again held by the other
chuck so that the first and second glass substrates are
disposed at a combining position, and the first arid second
glass substrates are stuck to each other.

{Claim 2] The device according to Claim 1, wherein the
pair of the chucks and the pair of the spacers independently
operate, respectively.

[Claim 3] A method for assembling a liquid crystal
display panel, comprising the steps of: holding a first
glass substrate on which liquid crystal is dropped and a
second glass substrate facing the first glass substrate by a
pair of chucks and a pair of spacers keeping a gap in
vacuum; out of pairs of chucks and spacers, disengaging one
chuck and one spacer and then holding the first and second
glass substrates again by one chuck; disengaging the other
chuck and the other spacer and then holding the first and

second glass substrates again by the other chuck to dispose
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the first and second glass substrates at a combining
position; and sticking the first and second substrates to
each other.
[Detailed Description of the Invention]
[0001]
[Technical Field of the Invention]

The present invention relates to a device and method
for assembling a liquid crystal display panel, and more
particularly, to a device and method for assembling a glass
substrate.

[0002]

[Description of the Related Art]

Hereinafter, a device for assembling a conventional
liquid crystal display panel will be described with
reference to the attached drawings.

[0003]

Fig. 2 is a cross-sectional view schematically
illustrating main structures of a conventional device for
assembling a liquid crystal display panel, wherein (a), (b),
(c), and (d) illustrate the order of assembling the liquid
crystal display panel. 1In Figure, reference numeral 1
denotes a first glass substrate, 2 denotes a second glass
substrate, 3 denotes chucks which can move vertically, 4
denotes spacers which can move horizontally, 5 denotes a

vacuum chamber, and 6 denotes a glass pressing member. The
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chucks 3 and the spacers 4 form a pair which are disposed at
the horizontally opposite locations and operate as the pair,
respectively.

(0004)]

Now, the operation thereof will be described. First,
as shown in Fig. 2(a), the first and second glass substrates
1, 2 which are.precisely aligned are held by the chuck 3
through the spacer 4 and liquid crystal is dropped on the
first glass substrate 1. Here, the vacuum chamber 5 is in
the vacuum state. In order to prevent the first and second
substrates 1, 2 from being deviated from each other, the
first glass substrate 1 is pressed by the glass pressing
member 6 as shown in Fig. 2(b), and then the' chuck 3 moves
upwardly as shown in Fig. 2(c). Finally, as shown in Fig.
2(d), the spacer 4 is extracted and the first and second
substrates 2 are stuck to each other.

[0005]

[Problems to be Solved by the Invention]

However, in this structure, since the first and second
substrates is tightly pressed by the glass pressing member,
the irreqular color is generated in a liquid crystal display
part or the crushed state of sealing rein disposed between
the first and second substrates 2 may be not uniform.

[0006]

The present invention is to solve the above-mentioned
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problems, and an object of the present invention is to
provide a device and method for assembling a liquid crystal
display panel with which a uniform display is obtained
without generating irregular color in a liquid crystal
display part.

[0007]

[Means for Solving the Problems]

There is provided a device for assembling a liquid
. crystal display panel, comprising a pair of chucks holding
at least opposite sides of a first'glass substrate on which
liquid crystal is dropped and a second glass substrate
facing the first glass substrate, and a pair of spacers
holding the first and second glass substrates keeping a gap
in vacuum, wherein, out of pairs of chucks and spacers, one
chuck and one spacer are disengaged and then the first and
second glass substrates are again held by one chuck, and the
other chuck and the other spacer are disengaged and then the
" first and second glass substrateé are again held by the
other chuck so that the first and second glass substrates
are disposed at a combining position, and the first and
second glass substrates are stuck to each other.

[0008]

According to the present invention, two glass
substrates can be stuck to each other while keeping

alignment precision, without pressing the glass substrates.
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{0009]

[Description of the Embodiments]

Hereinafter, an embodiment of the present invention
will be described with reference to the attached drawings.
The same portions as the conventional device are denoted by
the same reference numerals.

[0010]

Fig. 1 is a cross-sectional view schematically
illustrating main structures of a device for assembling a
liquid crystal display panel according to an embodiment of
the present invention, wherein (a), (b); {(c), and (d)
illustrate the order of assembling the liquid crystal
display panel. 1In Figure, reference numeral 1 denotes a
first glass substrate, 2 denotes a second glass substrate, 3,
3’ denote chucks which can move vertically, 4, 4’ denote
spacers which can move horizontally, 5 denotes a vacuum
chamber, and 6 denotes a glass pressing member. The chucks
3, 3’ and the spacers 4, 4’ are disposed at the horizontally
opposite locations and independently operate, respectively.

[0011]

Now, the operation thereof will be described. First,
as shown in Fig. 1(a), the first and second glass substrates
1, 2 which are precisely aligned are held by the chucks 3,
3’ through the spacer 4 and liquid crystal is dropped on the

first glass substrate 1. This state is similar to the
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conventional state. Here, the vacuum chamber 5 is in the
vacuum state. As shown in Fig. 1(b), one chuck 3 moves
upwardly and then, as shown in Fig. 1l(c), one spacer 4 is
extracted. As shown in Fig. 1(d), the first and second
substrates 1, 2 are again held by the chuck 3 and the other
chuck 3’ moves upwardly. Finally, the spacer 4’ is
extracted and the first and second substrates 1, 2 are again
held by the chuck 3’ to dispose the first and second
substrates 1, 2 at a combining position. Subsequently, the
first and second substrates 1, 2 are stuck to each other in
this state.

[0012]

As mentioned above, according to the present embodiment,
by a pair of chucks and a pair of spacers which
independently operate, the first and second substrates are
disposed at a combining position without affecting the high-
precision alignment. Also, since the glass substrates are
precisely stuck to each other without tightly pressing the
glass substrates, the irregular color is not generated in a
liquid crystal display part or the crushed state of sealing
rein disposed between the first and second substrates 2
becomes uniform.

[0013]
[Advantages]

As described above, according to the present invention,
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by é pair of chucks and a pair of spacers, the first and
second substrates can be disposed at a combining position
without affecting the high-precision alignment. Thus, the
glass substrates can be precisely stuck to each other, and
thus a qniform display is obtained without generating
irregular color in a liquid crystal display part.
[Brief Description of the Drawings]

[Fig. 1]

Fig. 1 is a cross-sectional view schematically
illustrating main structures of a device for assembling a
liquid crystal display panel according to an embodiment of
the present invention.

[Fig. 2]

Fig. 2 is a cross-sectional view schematically
illustrating main structures of a conventional device for
assembling a liquid crystal display panel.

[Reference Numerals]

1l: first glass substrate

2: second giass substrate

3, 3': chuck

4, 4’: spacer

5: vacuum chamber

6: glass pressing member



+-= - .
U BFEREFT (J P) (12)@?9‘5%;3#.//_\\%& (A) UDREFHERFRES

#BH2000— 2879

(P2000—2879A)
() BAE FRK126E 1 A 7H(2000.1.7)

G int.cL.’ BRES Fl F-F (')
GO2F 1/1339 505 GO2F  1/1339 505 2H089
500 _ 500

HEER HF FHRKEOH3 OL (R3R)

CnHmES REEAT 10—165461 (TDHBA 000005821
: LT EERERKASH
() HiERA TR0 6 A12H(1998.6.12) KRR IEHAFPIE 10068t

(TORHFE HE HD A
KPR AFPIE 1006FH HTES
EEKAESHA

(TOKEA 100112128
FEBET L XE  ¢Gl14)

FZ—L (&%) 2H089 NA25 NAGD QA14

(54) (RHADEH) BR/ S INVOHUEBRUAE

CoN€:20) R
(M) BEETRPCEULIRET BT LR, 1 y e i
~ BRI SN BRAET RV ORI RBRUF A | éx~-e
. 7 H-1 $rasrialis
(BAFR) HENCHNT, WEEEFLEASZ T
B 1 RUCh Ay pHBIRES N H 5 R8T 5 ——,
2052 LOHDERFTS IHOF v v 53, 37 o) ;:a_%.\;d_ ‘
. TG 2HROAS AR, 2 2RRER-> THRE 1
THIBO IHOZA—F 4, 4' &ix. 1 HOF+ 5
w53, 3 RUAR—Y4, 4' OR—FEDFvvs ¥ 4 13
ARUAR—Y 3R LT—HDF v v 2 3 & D B te) ;::?t£;2=f:“‘
FL. RICHADF v v 3" RURAN—Y4" E4L 1
THAEDF vy 3" ILEVBRIELT 2ROHS AR : 5
Rl 2ERSHEDUBBCHUE. ThHEBDAD 3 ¢ 13
BHES I LELDTHS, 4 ‘23%”,‘
1
. Yad
@ 9 2 3
;‘__W“g



1

URraraiR i) .
GEkE1] HZTZRCBWT, BREFTLIEASR

_EK&UChtﬁ@?éﬁ%m&ﬁéhkﬁizﬁﬁo
P L IhIRRET3 1 OFrv s, Thb2
BOA7 ABRZREAZ RS> THRFTI2H0 L HOX
N—YEHEZ. 508 1 HOF v v F RUEUAR—HDOH—
BOF v v FREAR—PEN L THIEZ—HDF v v ¥
KEDBEREL. RICBADF v v FRUAR—Y £S5
LTRIRMADF v v ZIcE O BREBELT2HODN S X

BIRER D EDERBICHUE, chbEHEDEDES

E3 I Li T LR R E T A& SRVOEIEE,
(BRE2) 1HOF vy s e I HOAR—YidEL
FHRICEIES BT L 2R E T 57RE 1| BROBS/<
FIVOENERE.

EpK)
BRRUChENET A MEICRBE NS ARIRE
I HDF v v I RUEAR—HIC X DRI R R > THRET
BATyTL, BRI HOF v v I RUEAR—HOH—
ADF %9 I RCAR—Y#H L THIE—FDF v+ v
KEWBERETEIRATy T, MEDF v v I RUAR
—YENLUTHRMADF v v 7 IcE W BEFL2HD
HIABRER Y BDOERBICHUL ATy L, 2]
DHSZABREBDEDEIATY TRHERI-T L &5
BT BB S FIVDEL S,

(BRI M)

(0001]

[(RADEY 3 HINHH] FRAGERRR IV OE
CAEBRUAE. BICFOHS ABROENEBRUA
BEICHT 580 TH 5B,

(0002)

(BERDER) LUTF. HERDBRFT FIVOETESR
KOWTHEEZSB LN SHAT %,

[0 00 3] B2 iEkDmSaETR SIVOBETERD
EREREBERNICRIHER TS, AR (a) ,
(b)), (c), (d) BEIETRSFNVOARIUTE
EERLTVWS, @R, 113E 1 0OHTAEEK, 2138
2OAFAER. 3RETAMICBEIMEERF vy 7.
IR FARICBEIRTEE R AR—Y. SIREZEF+ 1
— BRATFABEZATHED. FrvI3LAR—Y4
BERIHNETSMBIC—HRITSh, L UTHET
3,

'[0004) UFZOBMFICOVTHAT BIc. TF.
B2 (a) KRTISIKRBEILTSAAV NS
I RUB2OHTARIRL, 2BAR—Y4ENLTF
Yy I3 LOBREETN. B 1 OHSARK 1 ICIEHES
METFENTNSE, TTTHEEF v /- 5SHEEER
BiCL, BIRUE20HSAEIRL, 2HThzo%r
Pikgarsic. ®2 (b) IKRTLSKHIAWEX
6TEIDASAERI DL ChERE X, KicH

BZACHNT, BEERTFLEAS X

(2)

20

30

40

H¥A2000—2879
2
MU, BRICE?2 (d) IKRTESICAR—Y 4 Zik

TEIRUSE20HSA8K1, 22D EHES,

{0005]
[READBARL X S LT5E] LhLahs, ok
SHBRTR. ASAREIUCELVBIRUB 20455
ABHEME I DI B0, BIBFRBCBLOEIR
ELEY, BIRUB2OHS ARIRMEICRIET SV~
WRIEDDENAEM—Ic a5 453 LW 3 RIEAM
Holee

(0006]) FHRFI LLEROMBREZRRT S50
THYH, BEETRBICBUEONRETI L, B—
BERTHNRBONBBRET XNV OAUEBEBR A%
RHETZC L RENLET S,

{0007) A ,
(FBEERAT 3 1-DDFER] FRADERZR ARV
OETEBIE. EEPIIBNT, BEEZEFLEHSA
BERRUIheH@mT 3 BIEBENH S XEBRD
DAL LBMNARFEFTIB I WMOFyrv oL, chb2
BOH 5 ABIRERZ R > THRET B0 1 [HDR
R—YEEA. fiic 1 WDOF v v I RUAR—YDAH—
BHOF vy IRUAR—YENL THiRE—HDFrv o
IKXOEERFL, RADF v v IRCAR—YES

LTHTRMADF v v ZICE DBRELT2HROFS X

BEIREMDEDOERBICHU Z, Tho 250 EDYES
3Lz DTH B,

[0008]) COXAICINE, HSARRETFEXS
il T AV MEERERLENG 2HOH TR
BiREEDEDEZLHTES,

{0009]
(RAOEMOIE] LIT. FRAD—EHEOFEICD
WIHEZBR LN OHAT S, kb, giEiEkos
D LRI—OFESC DOV TRE—DFSEAVZLOLT
%o

(0010) B1 BERHDKRZR RNV OETEE
D—RHEDHEIC 563 5 BB 2 BRI R T BTEE
THH. BE (a), (b), ()., (d), (e)
BRSET SRIVOEBII TFEERL TW3, B,
LRBIDOHSARIR, 2BB 2055 AKKR, 3,
3" BETAHRICBETRELF v 7. 4, 47 3KE
HENCBE AR A—Y, 5BEZEF v /I3 —TH
h, Frvs3, 37 LAR—Y4, 4’ BEGICHE
TEHRMBICAEI N, FhFNEMICEET 52X S5 1%
REhTwv3,

{001 1) UFZDHFICOVTHATZIC, £F.
BREBETSAAVNENIE | RUEB 2055 AR
1, 2dB1 (a) KRTESEAR—Y 4 ENLTF
YyvZ73, 3 KEOBEIh, F10HSXERLIC
BERESVETIN TV, COREEGEREROLDE
R TH 5, T THEF v /- SHEFATRIE

2 () IWRTEIECF vy /3% LACBHETETHE 50 L. B1 (b) IKRTXSK—HDFrv s 3%LEAI



3
BEEETHML: R®1 (¢) IKWRTKIK—HD
AR—Y4%kE, @1 (d) IKRTEIEFYv I3
THEERETIERIC, Fyv s 3" ZEAKBHEET
B L., BRIZAR—Y 4" BRWTFvYv I3’ TH
BREI3CLickyh. @ERMOYADLEBBICEI N,
CORETE I RUB20HSAEKRL, 22#HHEb
€3,

(001 2) MEDK S IcHERBOBMEIC L UL, BIE
ICEBHET 2 I HDF ¥ v FRUAR—HCED, BIR
UHE20H S ABERMOBREEDT 514 AV McHE%R
525 b n{MEEBEDEHOEBRBICEBL T ENT
. RO SKHSREREMEIA DI B LALE
RECHOEDEITENTEROT. BGEERTICE
LIMRELREY, B 1 RUE2DHS ABIRMICEIE
FB3—NMEREBOODENAMG—IcE S ko7 T
Pk gl oA AN

{001 3]

[REOHE] Lok > ickRiic L hif, | HoF

(3)

10

(K1)
LY 3:2 %710
, { ;2 $20 IR0
3\ 1 Yy
) n b4 rm-y
’ 1 1 Wesraxiin
5
R {
3 |
CEER | z A
[£1 p H- &
. 2
3 F] ,_/‘”3
{el 1
_ 44 o4 2
1
. {8
3] ; 13
[
(o) 1.'._,%%'4»-4
1
a '/5
{e 3‘- 2 -3
[N ¥ o 4
1

#%B2000—2879

4
¥V IRUAR—YIC LD, B 1 RUE2DHTZAER
HOEHBEDTSAAY MNCEBREX 5T L {HE
EREDSDOEBBICHI I ENTEBZDT, HIAEKR
RPEHEICMYEDEZCLHNTE, BREETRICED
ENRET B LR EROB—HIRENBZLVSH
MEBEIEohS,
(EAa)iGE Ra i)
(1] EXRAOHSET/ SNV OBTEBO—LHED
FEREIC B 2 B A BRI R I IHmR
(2] kDB EFR FNVOETEBOERERE
MR R
[R5 DEA]
BIOHSAER
B2OHSAEK
37 Frwd
4’ AR—Y
BHZEF v 3—
HSAWE %

=220 %2 - VU \C I

(a)

{h)

~H 3
n-.jTaE%—-*‘
1

N
Kl
T\
~

{c}

[d)




	2006-10-10 Foreign Reference

